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(54) POLYMER ELECTROLYTE FUEL CELL 

(57) A polymer^lHctrolyte fuel cell, comprising; an 
electrolyte membrane-electrode assembly comprising a 
polymer-electrolyte mambrane, and a pair of gaB-dlffu- 
alon electrodes sandwiching said polymer-electrolyte 
membrana; a first electroconductlva separator having e 
gas channel for supplying an oxidant gas to one of the 
gas-diffusion electrodes of said pair; and asacond elec- 
troeonductlve separator having a gas channel for sup- 
plying a fuel gas to the other of the gas-diffusion alec- 
trodes of said pain wherein the polymer-electrolyte fuel 
cell is characterized In that at least one of said first elec- 
troeonductive separator and said second electrocon* 
ductlve separator comprises a metal substrate and an 
filectroconductivo resin layer provided on said matal 
substrate and contacting said elsotrclyte mambrftne- 
electrode assembly, and aald elBCtraeonductiva resin 
layer comprises a resin having wate^rapftllarrt or basks 
radicals, and an ajectroconductlve particulate sub- 
stance. 
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Description 
Technical Field 

[QD011 Th« present Invent relate to potynw-electroJyte fuel cells useful consumer generation systems snd 
mobile power-generating applianoca, 

Background Art 

rnnnoi m the aas-drtfueloh electrodes of Tuel cbIIs, a fu«l gas such as hydrogen end an oxidant gas euch as air react 
2e^ «d haat aMm ^ owing to the variety of electrolyte, with wh*h 

thev am eauiDped, there ar& several types of fuel cells. .... , ._ A _ 

mm PoKetectrolytefu-. cells are turnfched wfth elorfrolyte membrane^* '•""«- 
1 , ^,~2r^mJimt>mbrana and aoalrof ga«.d!rfus|on electrodas sandwfchingtha membrane. The polymer- 

ffiL2-d 5 Waiter tta. ofth. catalyst layer, an alectrode substrate having and electrocon. 

rturfiuTroDBrtiK The catalyst lever comprises a eaibon powder carrying a pistlnum-aystem metal, 

Soring SSTSto-J on *■ * HOe of the MEA. The electmconductlve separator has a 0^PP^9 

*v h* aas-diffuslon electrodes, and they prevent intermixing and outwaid leekag.. of *» S^^: 

rooofl To heighten output voltage In procuring pewer-generatlng devices, apluraMy <* ^^iSTn 
posed of an M EA and a pair of electroconducnve aeparatcr* having gas ^^££^£2^^ 
oxidant gas are suppled from the evteriorthwugh a manifold to each gas channel. El ^ c 5"^rtgenerated ™? 
tt S d^eaSns ia then coUeetad at the electrode substrates and taken out to the exterior through the electro- 

"° ranSf aSSuctive separators are often madefrom a carbon material having gas-tight and ■nto^to P mp- 
aXlaalngMntimtr^^^^ 

?! ^SlT^lnlaaa-ateel sheet la utilized as a mattl sutetrate, by forming a pMS h»e state layer insisting of 

JSS^TSZ oHoSnTaty^r on the obverse fa- of the metal substrate In order to heighten Its corner, 
term, In the end metal ions loach out and the MEA undergoes damage, 
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ss Disclosure of Invention 



rooi41 The oresent invention relate* to apotymsr electrolytetuei cell mads up oft an ^°^f^?^" M ^^ 
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electrolyte membrane; a first alectroconductive separator bavins a gas channel tor supplying an oxidant gas to one of 
the^Xlon ides of thepaln a second electroconductlve separator having 
BfuSgaato^ 

mS substrate and an etectroconductJve resin layer provided on the metal substrate and 

radicals, and an ulectroennductlve particulate substance, , _„^« rf .^.k,- .«««r»t n , 

roolffl Hare on the one surface of the first eleetroeondudW* separator or the ascend electrooonduct^s separator 
E£ Ly^a S« TcSSSS applying an oxidant gas to one of the gas»n deetrodea ofone ant I on 
iheX^urf^eremay bea gas channel for supplying efuelflasto oneofthe gae^lffuslon alactrodee of another 

10016] The electroconducttve particulate aubetanc* may preferably comprise a carbon powder having a specific 

surface area of less than 100 m'/g. . . 

tooin Further, the electroconductlve particulate substance may preferably comprise vinous carbon. 

mewiutetataand the alecffoconductlve resin layer, a layer including at least one sslscted^m the 9rou P consBtlng 
SeSS meS Sn. metallic Al. Containing compounds, Mo-contalnlng compounds and W-contaln.ng com- 

pounds. 

so Brief Description of Drawings 
[0019] 

Fig 1 ) S b flctiemtf c sectional vl*w of contacting portions of an electmconduotiva separator and « gas-diffuelon 
invention* 

Best Mod* for Carrying out the Invention 
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Sll Te SSSSZSk aiarator of the present Invantlon I* mads up of a metal substrate, and election- 
E i SSS^lSZu* of the metal M Then tha gas-dlffuslon e.sctrodes ^°*^ 0 " 
l ^J^ZX Tain laver The eleotweonduotive resin layer is made from a train havmg water-repellent _or 
^^^T^ZS^ll ^conductive particulate substance. Hera, the resin may include both 

»££5^ If Proles might b« present in the j-^"*""- ^ eorroB,on 

SSTMrwWthscc^ 

2JSS! Ss membranes. Ukewtee, metal Ions are thcght to lower the water content of porymer-electrolyte 

E5 St he" Sw-nd * e P* 86 ^ 8tate ,ay6n Censequentv. leaching of metal Ions while the cell .s In 

Sis. Whewin the resin Includes th»e radicals, the corrosion rastetanoe ^JjLj*^^^™^ 
thought to improve because the oxid* layer on the adjoining metal surface Is stabilized by an eteotrcn-pair 
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EST FuLr leaching of metal ions from the metal eubetrat* is restrained by arranging on me eurfaoe of the metal 
SSL'S coSnln?^ m^L "uoh as Zn, 8n or Al, whose ionteatlon tendency fe are^r the metal * 

ESL rZ^ratedCthe electroeondurtlve reeln layer. Nevertheless, because metal Ions created In the surface of 
Z mlKCfllso! to SSSSrtarof the eimnducflve separator due W dispersing on the Interface between 
t SSX2E£££ pJU «• -P— of *" elec^conductlvo perflate substance 

2*SS oxides, metal nKridee, metal carbide* or *e like that are to a. certain 
™ *«Jav*M the aleetroconductlve particulate substance. For example, powders of carbon, titanium, rumenmm 

[O030] The carbon pMMar Th , s , 8 becausemetal Ions are thought to disperse through the spacing 
^k^^7!£S 'an amorphous carbon powder such as a vitreous oarbon powder Is preferable ,n 

SfibSSS 

SET 2 alohrmer-electrolyte membrane, those that have conventional* been utllteed In the MEAs of pefrn* 

so electrolyte fuel calls may be used. 

Embodied Example 1 

quantity is 30 parts by weight per 1 oo pans by weight catalyst pawta. 
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wherein: 

nMooO 
x-1 

m was utilized as Om P^"^^.™™*™*' h . h|cKnM8 were prepared. Llkewtea, a rain composition 

OFi^CFg or the ma), nakB graphite, and methylsihyl teto "f j 10 -' 0 .^ 8 '^™;, " 8ta i n i eSM t8Bl ehesfe, 
watoUpollant proxies. Thb nrfn cotton ^^^Si^auE^i^* hJ*J^ channel ^ 
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S 01 CMBA hNtMrtV «« **» a » n*b* g^t wea arrant was «^ *■ JSJ 
^Z^SwtP obtain a eingle cell, At this time, the B |«#oconduetlw resin layereonthe *» 
pair ° f *'^ c »" d J^ e , thft mea gae-dllTuslon electrodes wart, brought Into curtut 

[0042] Water 7 hat I* ^""££"£2™ ' " p '4r 7 and the at-Mess-steel ehaat 1 1s blocked by the stafttv 
? ^Um in tte rilon-MMM Ml* *»«,*• «■«"• TI'°', PU «U areata Moral 

M ranaumplon rat. « 1 70*, mt» •;^™" l *J^ , ^.?^2^i: h lp Dstw.f, Ml «*w »< 

50 

Embodied Example 2 

utilizing thte »ln compoeNon, was the same as In Bnbo*4 Example 1 , and tna Bane 
results ara shown by b in Fig. 2. 

40 Comparative Sxampl* 1 

as evaluation was mads. The results ara ebown by c In Fig. 2, 
Comparative Example 2 

recognized evan flttor the elapse of a long time lntel Jf* . t . olBntrfleon ductive resin layar, the water contact angle 
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» s m lauer for which the contact angle was largest was that in whleh the copolymer of tetnfluoro ethylene and 
TJZ^T^m^U^. the contact angle, turned out to be emitter In the order of: «™*™«™> 

ductlve resin layer, the more highly durable will the fuel bbII be. 

Embodied Example 3 

moon An Instance In which a reeln having basic radicate is utilized will be explained. In the present embodied ex- 
K «moiMon was obtained utilizing flate graphite a* an electmconductlve particulate aubWft, and 

ttfSSXSSfil* mada by HMI Chemfcal Co., Ud. a* the jrt n and 0. jjjj. actfate a* ft. 
«oh».mt The weight proportion of the M» graphite to the resin component m this resin composition was 50. 0. An 
dSond^ mat, apart from utifitfng this resin composit.cn, was the eame « In Em- 

famStdMEmnote 1 and the same evaluation was made. The alectroconducBve resin layer was made to be appnafl- 

SSTwl to the cells Indicated in Fig. 8 In which the acrylic reein and pory(vinyl chloride) »™ 
Sun ^ww ^oteaVwrning cutto be lower isthoushtto be because the initial alectroccnducftvlly of theele* 

layer In which the acrylb main and poly(vlnyl chloride) are utilized. 

so Embodied Example 4 

f A fuM i uih M th» .mala call In Embodied Example 2 was operatad more than 500 hours, thfi output voltage dropped 
[00511 whe "^"'"9 |9 te c S ^^^S^^ctnaamd^ separator was fabrteatedthf* apartfrom utilizing 

dr? was itaa than «. Nevertheless, became the electmcondurtlvlty of vtreous cafbon I* low compared to flake 
graphite, the output voltage lowered slightly, 

so Embodied Example 6 

roosa] Roapecfive alectroconductlve separators were fabricated that, apart from "tilling, jJJ^JJJ; gJJ; 

ss mS/g, the single-cell's durability Is efficaciously improvad. 
Embodlad Example 6 

^^^^^^■^^"^^^^ 

layer did not have waterrapadent and basic propertlas. 



40 



45 



50 



7 



PAGE 35/40 * RCVD AT 5117/2004 10:46:55 AM [Eastern Daylight Time] * SVR:USPTO-EFXRF-3/24 * DNIS:2731296 * CSID:18602860115 * DURATION (mm-ss):1344 



MAY. 17. 2004 9:58AM CANTOR COLBURN LLP 860-286-0115 NO. 335 P. 36 



EM 227531 A1 

Embodied Example 7 

mnRfli Powders of 6 urn 1 0 urn, 26 urn and SO urn mean diameter were obtain by pulverizing vitreous carbon In a 
Km S^onduX a^m^i Seated that, apart from utllteing th-te powdw « «U^conducth«> 
, SStiS^ « S bodied Exampte 4. and the -^fi^E^X* 

stood aTa result that the smeller the powder particle diameter and the greater the powder content In th« ^"trw-n 

mSSt tha powd* «nMt In the eleotroconduotlve resin layer, the higher the durability of the cell. 
to industrial Applicability 

[0D61I Tt>e present Invention enables In a fuel cell long-term control of Increase In ^^^^^^ 
ttva separator. 

Claims 

1. A paiymer-fllBCtrolytBfuel call, comprising: 

an alectraiyte membran^Mrod. assembly comprising a palyrnerv B |«ctrclyt e niernbraii*, and a pair of flas- 
dltfualon alaetrodee sandwiching seld po(ymar-electmlyte mambrane; „«-dlfTuslon 
aTatelemrooondu^ 

*«P™tor paving a gas ohann*. for supping a M gas to the othar of tha gas- 
diffusion electrodes of said pair; wherein 

1!SJ2K3^ — d ^nduc«ve separator comprises 

rS S£ an7afofeSSnduotrve lln layer provided on edd metal substrate and contacting sa,d 

i^Zd b ;^ 

conductive particulate substance, 

comprises a carbon powder having a specific surface area of less then 1 00 m«yg. 

3. The polvmer-eleetrorytetuel cell In accordance with dalm 1 , wherein said dectmconducflve particulate substance 
oomprlees vitreous carbon. 

4. Theporymer-elecD-oiyte fuel cell in accordance with claim 1 , having, between ^"fg^^^^Z 
SXS esinlayer,alayerincludln 8 a^ 

sn metallic Al. curtaining compounds, Mo-ncntainhg compounds and W-contaming compounda. 
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Category* 



Cintta duc wmnt, With in totjary whcrt frBmqprfafr ogftPTdov^ptfWgM 

j r , ii-i*«744, * tmspfa in ^oai eg., Ltd., frcyota Motor 
Corporatiort) t 

5fl Kav, <2S.0S,Sfl)i „ _ . 

Clrtw; P*r, No*, WW to 10023], ffi**, 1 to 2 
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JF, 3-164413, A (T0KA3 CW»6« CO.. LTO.), 
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7 to 16 (Pa pally* pom) 




Ef wfarf tocmmam tilted ia ttg taftfrUEtiro °E C. □ SwpMmttm^y 
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priority d*f «w» wpnigy^fayflpliMfenwtftrtw 
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